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ABSTBACT 

This stody investigated the relationships between 19 
neurological abnorsalities in school children and aeasnres of school 
oerfocaance in reading, sath, and nonacadeaic classroos behaviors* 
T!ie sasnle of 45 children was given a standardized achievesent test 
and ^h^' Oraw*a-Person instrnsent to obtain acadenic variables. 
Bonaciidesic behaviors included gaantified teacher ratings on a 
five-point scale of 12 variables indnding attention span, following 
directions, working hard for approval, eaotional control, peer 
popularity, and friendliness. Besults fros the correlations 
identified the nenrological "soft signs" sost consistently related to 
acadcsie/intellectnal aeasares; these inclnded cosbined hand, foot, 
and eye doainance, and tongae dysdiadochokinesia. Heasvres least 
related to acadesic ^rforaance involved both hand and feet tapping 
speed and bilateral hand treaor. Caasal effect analysis of the 
findings suggest that "Bearological iapairaent" does not represent 
any sort of entity with specific edacational relevance, and riises 
the possibility that farther study of the relationship between 
neurologic variables and their relevance for educational planning say 
be a direction worthy of additional exploration. (Author/PC) 
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('i,A.S.Kl{t>i)M COKHKLATKS OF NKUKOLOG ICAl. "SOFT SIGNS" 
"*«MMV.SJ2«T..n«^'' Pati ii'ia I.. l laKO ami LawrtMice C. H:>i llat;u 

The mciiiiMHjo iKnirr>lj^ic nbnai'ma 1 1 1 ics in tlu» public 
schuol populati uu has bcuMi ost mm ted as buin«4 teomewhei*c botwocMi 
5 and 20'^, (Cruickshank, iyC7; Gruenburi;, 1964; McCarthy, 1967), 
and amL>ng a pjpiilatian of learnini; disabled children as beiutj 
as hiiih as 3in (Thrjinas i-^t^, aj^. ^ I97:j). AlthrniKh both the 
lacidoncc aiui lypi^s iil vartc>us ''neur ol ca I suft stains'* liave 
becii fairly well inves tit^a ted and described (Gubbcy et. a!., 
1965; Lukas et. a_l , , 1965; Paine, 1962), their relationship to 
sp€*cific academic- and classruoni behavioral variables has not 
been report eii. This sUidy i nves t itja ted the relationships 
I p between 19 neuri>i iJt;ica I *'saft sit;ns'' and measures of school 

p<;r f urmance m reading and arithsnetlc skills, as well as 
nunib<.»r of nonacadiMnic classroom behaviors. 



MKTllon 

.Siibji.' c ts> A satiiph' :jf 15 children, mean a^;e 9 y^-ars, composed 
of approximately equal numberi; of boys and twirls with I.Q. in 
the 90*fci, was randomly selected fran regular primary grade 
classes, on thti basis of teachert*' willingness to participate 
in the study, 

M^'asurr'S . Nineteen n^Mir «>1 ogica 1 measurements were chosen from 
diagnostic procedures cofitmonly u£»ed in the evaluation of '*soft 
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signs" in children (r^, ThuHuis e t . a!., li»7:n. 

In the determination of which specific ..ensures and pro- 
cedures to include, the choice was determine.! by the recu.n- 
mendations of a child neurologist experienced in dealing with 
leurninK' disorders. Xeurological variables included quanti- 
lied measures of bilateral hand and foot tapping rate.; hand 
trem:,r: right left orientation; mirror ;noVoments; finger tip 
symbol recognition; a measure of dysdiadochokinesis; and 
.xtent uf the development of a strong lateral preference, mea- 
sured independently for hand, foot, and eye dominance'. 

Academic variables included performance on a standar- 
dized reading achievement test (Wide Range Achievement Test) 
and ranking la arithmetic skills, with an estimate of nonverbal 
intellectual ability measured by the Hrr w-a-PersoP Test. Non- 
academic classroom behaviors included quantified teacher ratings 
Ml a five point scale of 12 variables including attention span, 
f:Mlu-.vi„u directions, working hard for approval, emotional con- 
trol, peer popularity, and friendliness. 

The 12 behs.vior rating items had been prclcssted with the 
' ""^ lost-re test reliability over a three 
Week };ei'i;d was f;iund to be > . yo (p<.OUUl). 

A nalysis . Data were correlated using the BMD-03D program, with 
a total of 19 neurological variables correlated with 3 intel- 
lect ive/academ , c measures and 12 'behavioral measures, or 275 
coefficients. Significance values for the coefficients were 
calculated f;*i oii<'-lailed tests. 



Cl.lld.-c.,. wor. ranked „„ acadt-raU- and bohavlaral 
variables, tesu-.l with the achievement test, and then Indivl- 
Oua 11/ examined on neu.'oloKical measures and the Draw-a-Pers:m 
Test Within a „„o week period. Data from all measures were 
then analysed, with any c<»..f ticient greater than .243 consi- 
dered significant (with .V 46, r .24ri - p. (15). 



RrsULTS 



Fro,, the total of 273 correlations, 114 cootf iclent. 
reached statisti.-al s i^ni f ioance. The neuroloBical "soft 
Mgns" which were „,os. consistently related to academic/intel- 
U-ctlve measures i„<:luded combined hand, foot, and eye domi- 
nance, a,.d to.,«ue dysrtiadochokinesia. while those least 
related to th.,se .n.-asnros involved both hand and feet tapping 
speed and bilar.e.-al ha,.d tremor. Soft signs most consistently 
related to behavioral ,„e.-.Huros included both unilateral and 
bilateral haml tremors, hand dominance, mirror movements., right, 
left orientation, and dysdladochokinesia. while 'those least 
related to behav.oral variables included eye domlnanco, and 
more corapl.:x .neasures of right-left orientation. (Table 1). 

Some „eurolo«icaI measures such as i«„d dominance, tontue 
<lysdi.-,dochnkinesia, and n„„.ber of seconds standing on one font, 
for example, correlat.-d at significant levels (all p< .005) 
with all cogniuve variables, and with 4-5 behavioral variables, 
while other ueurologieal measures such hand and foot tapping 
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«pc.d were c.rr.lau.U at «l«„inca,.t levels with any aca- 
demic variables. b.U were each correlated with 3-4 behavioral 
variablos. 

«as..Uudo of the correlations vanned fro» almost zero 
(CK. correlations between mirror movements and behavioral 
.•atin«« of ..easy to control" and "friendly" were .00. and .002 
■cspcctively, to .841 (between measures of foot dominance and ' 
■fflAT readlnu standard scores). 



IHSCIISSIOV 



Although it is possible that approximately 13 of the 275 
coefficients „,iKht reach statistical significance at the .05 
U-vel by chan,..e, the fact that lu coefficients reached signi- 
ficance at or beyond this level indicates that there may be 
substantial relationships between discrete neurological 
measures and ,iven variables related to children's school 
p..rfur™anco and behavior. It was of interest to note that 
some neurological Measures fog. eye dominance) were significant! 
related to cognitive but not behavioral variables, while other 
neurological measures (eg. bilateral hand tremor) were related 
to behavioral „ore than cognitive variables, sugge-tiog that 
neurological integrity (or its absence) does not necessarily 
relate to some condition with given common educational impli. 
cations. Specifically, this raises the distinct possibility 
that assignment of children to specific class placement, or 



prcscrlbinK «e.u.«-io educational appi;,aclics tt, children classi- 
fied as ••fic.ur.,!o|.ita!ly handic4»ppod", may represent a Kr.ms 
ovorsitnpi 1 ♦ icat i;m. 

In e£foct, lindinjrs £v,m this study sugt^est that 
■.leuraloKical impairment" doos not represent any sort of 
entity with specific educational relevance, and raise the 
possibility that further study of the relationship between 
neurolo^'ic variables and their relevance for educational plan- 
nintf may be a direction worthy of further exploration. 
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